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Fv FRAGMENT 3 



Ch K&W At M x y z 

H 1 Ca GLN 26.71 9.76 10.88 

H 2 Ca Vol 27.45 8.61 7.34 
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C. Antarctica Lipase B Nucleotide and Amino Acid Sequence 

10 20 30 40 50 60 

ctaccttccggttcggaccctgccttttcgcagcccaagtcggtgctcgatgcgggtctg 
LPSGSDPAFSQPKSVLDAGL 
70 80 90 100 110 120 

acctgccagggtgcttcgccatcctcggtctccaaacccatccttctcgtccccggaacc 
■TCQGASPSSVSKPILLVPGT 

130 140 150 160 170 180 

ggcaccacaggtccacagtcgttcgactcgaactggatccccctctcaacgcagttgggt 
GTTGPQSFDSNWIPLSTQLG 
190 200 210 220 230 240 

tacacaccctgctggatctcacccccgccgttcatgctcaacgacacccaggtcaacacg 
YTPCWISPPPFMLNDTQVNT 
250 260 270 280 290 300 

gagtacatggtcaacgccatcaccgcgctctacgctggttcgggcaacaacaagcttccc 

EYMVNAI TALYAGSGNNKLP 
310 320 330 340 350 360 

gtgcttacctggtcccagggtggtctggttgcacagtggggtctgaccttcttccccagt 
VLTWSQGGLVAQWGLTFFPS 
370 380 390 400 410 420 

atcaggtccaaggtcgatcgacttatggcctttgcgcccgactacaagggcaccgtcctc 
I RS KVDRLMAFAPDY KGTVL 
430 440 450 460 470 480 

gccggccctctcgatgcactcgcggttagtgcaccctccgtatggcagcaaaccaccggt 
AGPLDALAVSAPSVWQQTTG 
490 500 510 520 530 540 

tcggcactcaccaccgcactccgaaacgcaggtggtGtgacccagatcgtgcccaccacc 
SALTTALRNAGGL.TQIVPTT 
550 560 570 580 590 600 

aacctctactcggcgaccgacgagatcgttcagcctcaggtgtccaactcgccactcgac 
NLYSATDEIVQPQVSNSPLD 
610 620 '630 640 650 660 

tcatcctacctcttcaacggaaagaacgt'ccaggcacaggccgtgtgtgggccgctgttc 

SSYLFNGKNVQAQAVCGPLF 
670 680 690 700 710 720 

gtcatcgaccatgcaggctcgctcacctcgcagttctcctacgtcgtcggtcgatccgcc 
VIDHAGSLTSQFSYVVGRSA 
730 740 750 760 770 780 

ctgcgctccaccacgggccaggctcgtagtgcagactatggcattacggactgcaaccct 
LRSTTGQARSADYGITDCNP 
790 800 810 820 830 840 

cttcccgccaatgatctgactcccgagcaaaaggtcgccgcggctgcgctcctggcgccg 

L PAND LT P E Q-KVAAAALLAP- 
850 860 870 880 890 900 

gcagctgcagccatcgtggcgggtccaaagcagaactgcgagcccgacctcatgccctac 
AAAAIVAGPKQNCEPDLMPY 
910 920 930 940 950 

gcccgcccctttgcagtaggcaaaaggacctgctccggcatcgtcaccccctga 
ARP FAVGKRT CSGIVT P * 
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PCR Oligos for Candida antarctica Lipase B 

Oligos for pPal-CALB 

Primer A: 5'atg gga att cca tea tea tea tea tea cag cag egg cct ace ttc egg ttc gga ccc3' 
Primer B: 5'ctcttg gcg gee gec tat cag ggg gtg acg atg ccg g3' 

] Oligos for Point Mutations (made in pPal-CALB) 

j Ml- F9Y 

i primer Ml F: 5'atg gga att cca tea tea tea tea tea cag cag egg cct ace ttc egg ttc gga ccc tgc ctA ttc gc3' 
* M2- W52Y 

= Primer M2F: 5'cga etc gaa ctA Cat ccc cct ctc3' Primer M2R: 5'gag agg ggg atG Tag ttc gag tcg3' 

JM3- F117Y 

Primer M3F: 5'ggg tctg ace tAc ttc ccc agt atc3' Primer M3R: 5'gat act ggg gaa gTa ggt cag ace c3' 



Oligos for pYal-CALB 

Primer C: 

5'- cgA Tga gat ttc ctt caa ttt -3' 



Primer D: 

5'-5'tct aga aag gtg gcg gec gec -3' 



Oligos for error-prone PCR 

Primer E: 

5 'gaa get gga ttc cat cat cat c3' 



5'-5'tct aga aag gtg gcg gec gec -3' 
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Subtilisin E Nucleotide and Amino Acid Sequence 



10 20 30 40 50 60 70 80 

atgtctgtgcaggctgccggaaaaagcagtacagaaaagaaatacattgtcggatttaaacagacaatgagtgccatgag 
MSVQAAGKS S TE KKYIVGFKQ TMSAMS 
90 100 110 120 130 140 150 160 

ttcegccaagaaaaaggatgttatttctgaaaaaggcggaaaggttcaaaagcaatttaagtatgttaacgcggccgcag 
SAKKKDVISiKGGKVQKQFKYVNAAA 

170 180 190 200 210 220 230 240 

caacattggatgaaaaagctgtaaaagaattgaaaaaagatccgagcgttgcatatgtggaagaagatcatattgcacat 
ATLDEKAVKELKKDPSVAYVEEDHIAH 

250 260 270 280 290 300 310 320 

gaatatgcgcaatctgttcettatggcatttatcaaattaaagcgccggctcttcactctcaaggctacacaggctctaa 
EYAQSVPYGI SQIKAPALHSQGYTGSN 
330 340 350 360 370 380 390 400 

cgtaaaagtagctgttatcgacagcggaattgactcttctcatcctgacttaaacgtcagaggcggagcaagcttcgtac 
VKVAVIDSGIDSSHPDLNVRGGASFV 

410 420 430 440 450 460 470 480 

; cttctgaaacaaacccataccaggacggcagttctcacggtacgcatgtagccggtacgattgccgctcttaataactca 
PSEINPYQDGS SHGTHVAGT IAALNNS 
490 500 510 520 530 540 550 560 

1 atcggtgttctgggcgttagcccaagcgcatcattatatgcagtaaaagtgcttgattcaacaggaagcggccaatatag 
J IGVLGVS PSASLYAVKVLD S T GSGQYS 
570 580 590 600 610 620 630 640 

i ctggattattaacggcattgagtgggccafcttccaacaatatggatgttatcaacatgagccttggcggacctactggtt 
: WI INGI EWAI SNNMDVINMS LGGPTG 
f 650 660 670 680 690 700 710 720 

? ctacagcgctgaaaacagtcgttgacaaagccgtttccagcggtatcgtcgttgctgccgcagccggaaacgaaggfctca 

S TALKTVVDKAVS S GIVVAAAAGNEGS 
I 730 740 750 760 770 780- 790 800. 

= tccggaagcacaagcacagtcggctaccctgcaaaatatccttctactattgcagtaggtgcggtaaacagcagcaacca 
SGSTSTVGYPAKYPSTIAVGAVNS'SNQ 
) 810 820 830 840 850 860 870 880 

I aagagcttcattctccagcgcaggttctgagcttgatgtgatggctcctggcgtgtccatccaaagcacacttcctggag 
| RASFSSAGSELDVMAPGVS IQSTLPG 
I 890 900 910 920 930 940 950 960 

gcacttacggcgcttataacggaacgtccatggcgactcctcacgttgccggagcagcagcgttaattctttctaagcac 
GTYGAYNGT SMATPHVAGAAAL ILSKH 

970 980 990 1000 1010 1020 1030 1040 

ccgacttggacaaacgcgcaagtccgtgatcgtttagaaagcactgcaacatatcttggaaactctttctactatggaaa 
PTWTNAQVRDRLE STATYLGNSFYYGK 
1050 1060 1070 

agggttaatcaacgtacaagcagctgoaoaataa 
GLINVQAAAQ * 
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Subtilisin Amino Acid Alignment 
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Subtiiisin Amino Acid Alignment (cont'd.) 
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PCR Oligos for Subtilisin E 



A priraer- 

5'-ccg age gttg cat atg tgg aag-3' 



B-primer- 

5'-tta gga tec tta atg atg atg atg atg atg ttg tgc 
age tgc ttg tac gtt gat-3' 



1- K27Y 

F 5'-ggc tct aac gta TaT gta get gtt atc-3' 
R 5'-gat aac age tac AtA tac gtt aga gcc-3' 

2- K237Y 

F 5'-tta att ctt tct TaC cac ccg act tgg-3' 

R 5'-cca agt egg gtg GtA aga aag aat taa c-3 ' 

3.1- D36Y 

F 5'-gac age gga att T act ctt etc atc-3' 
R 5 '-gat gag aag agt A aat tec get gtc-3' 

3.2- P210Y 

F 5'-caa age aca ctt TAt gga ggc act tac-3' 
R 5'-ta agt gee tec aTA aag tgt get ttg-3' 

4.1- K170Y 

F 5'-ggc tac cct gca TaT tat cct tct act a-3' 
R 5'-agt aga agg ata AtA tgc agg gta gcc-3' 

4.2- E195Y 

F 5'-agc gca ggt tct TaT ctt gat gtg atg -3' 
R 5'-cat cac ate aag AtA aga acc tgc gct-3' 



5.1- G61Y 

F 5'-cca tac cag gac TAc agt tct cac gg-3' 
R 5'-cc gtg aga act gTA gtc ctg gta tgg-3" 

5.2- S98Y 

F 5'-aa gtg ctt gat TAT aca gga age ggc-3* 
R 5'-gcc get tec tgt ATA ate aag cac tt-3' 

6.1- H17Y 

F 5'-gcg ccg get .ctt Tac tct caa ggc t-3' 
R 5 '-a gee ttg aga g?A aag age egg cgc-3' 

6.2- P86Y 

F 5'-ctg ggc gtt age TAT age gca tea tta-3' 
R 3'-taa tga tgc get ATA get aac gec cag-3' 
7- P201Y 

F 5'-gat gtg atg get TAt ggc gtg tec atc-3' 
R 5'-gat gga cac gee aTA age cat cac atc-3' 
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